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AN 130:190457 HCA 

TI High-strength copper alloy showing excellent stamping 

workability and silver platability 
IN Ogura, Tetsuzo; Hosokawa, Isao; Hamamoto, Takashi; Mitsuwa, Yousuke; 

Isono, Masaaki 
PA Kobe Steel, Ltd., Japan 
SO Jpn. Kokai Tokkyo Koho, 9 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 11043731 A2 19990216 JP 1997-214149 19970723 

AB The Cu alloy contains Ni 0.4-4.0, Si 

0.05-1.0, Sn 0.001-5.0, Zn 0.1-5.0, Mg 

0.005-1.0, S 0.0003-0.005, and C 0.0003-0.01 wt . % and satisfies (0.5Mg + S 
. gtoreq. 0 . 005, 0.25Mg .gtoreq.S). The Cu alloy may have av. 
crystal grain size .ltoreq.20 .mu.m. The alloy ma y^ further contain 
0.001-1.0 wt.% (as total) of Be, B, Al, P, Ti, V, (Crjj^k^ Fe,(co) Pb, Ca, 
Zr, Nb, Mo^^^g7)ln, Sb, Hf, and/or Ta. The alloy has satisfactory 
strength, el-ec. cond. for being used as elec. parts and inhibits 
generation of protrusion on formed Ag plating. 
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(54) taw©^] **y\z>mx^tfm^mz&tizi**m&. 



ttfcftflfcC u — N i — S i . 

Ni : 0. 4-4. Owt%, Si : 

0. 0 5 — 1. Owt%, Sn:0. 00 1 — 5wt 
%.Zn:0. 1-5. Owt%> Mg : 0. 0 0 5- 

1. 0wt%. S: 0. 0003-0. 005wt%. 
C:0. 0003-0. OlwtXfc-MTU »*Cu 

Tie* < 1 ) *cm 2 > Srism#tjs/ctc u-ni-s 

i 

-0. 5 [Mg] +0. 00 5£ [S] .... ( 1 ) 
[S] SO. 25 [Mg] •••• (2) 

tztcl. [Mg] <iMg<Dwt%.. [S]liS«9wt% 



(2) 

1 

l«!MB*tf>«H] 

[W^El] Ni :0. 4-4. Owt%. Si : 
0. 0 5-1. Owtl Sn : 0. 001-5. Ow 
t%, Zn:0. 1-5. Owt%, Mg : 0. 005 
-1. Owt%. S:0. 0003 — 0. 005wt 
%. C : 0. 00 0 3-0. 0 lwt%£-£*rU «ff 

**<Tie^ < 1 ) SIM 2 ) *PWt=»fc"tt: fc 

m^ft. io 

0. 5 [Mg] + [S] SO. 005---- ( 1 ) 
0.2 5 [Mg] 2 [S] (2) 
( [Mg] iiMg<50wt%. [S] liStf)wt%£»]fc 
t*. JSTFHt) 

[fB#JS2] N i : 0 . 4—4 . Owt%, Si : 
0. 05-1. Owt%, Sn:0. 001—5. Ow 
W,Zn:0. 1-5. Owt%, Mg:0. 005 
-1. Owt%> S:0. 0003—0. 005wt 
%. C : 0. 00 03-0. 0 1wt%$m, ffiffi 

JfcWFB* < 1 ) StM 2 ) £Hi*tfft *rt fc bUz, 
W*XfoWmitit8ifi 2 0At m wtt* * £ t 

0. 5 [Mg] +■ [S] so. 005---- ( 1 ) 
0.2 5 [Mg] 2 [S] .... (2) 

[H*fli3] N i : 0 . 4—4 . 0 w t%. Si : 
0. 0 5-1. OwtX. Sn : 0. 001-5. Ow 
t%. Zn:0. 1-5. Owt%, Mg: 0. 005 
-1. Owt%. S:0. 0003—0. 005wt 30 
%. C : 0. 00 03-0. 0 lwt%£-g-3TU HK 
*{:UBe. B.AL P. Ti, V, Cr, Mn, 
Fe. Co. Pb. Ca, Zr, Nb. Mo. Ag, I 
n. Sb. Hf, Taa5fcl8Xli2HELt*l8*T 
0. 0 0 1-1. Owt%^WU %MCuMFFnim 
T-mnfrt,**) . $ £>(CM g fc S*nFffi^ ( 1 ) &Tf 

(2) sH^Mcafc-rittSfak-tix^yty^an 

0. 5 [Mg] + [S] SO. 005.-.. ( 1 ) 
0. 25 [Mg] 2 [S] .... (2) 40 

[H$JI4] N i : 0 . 4—4 . 0 w t %. Si : 
0. 0 5-1. Owt%, Sn : 0. 001-5. Ow 
t%, Zn : 0. 1-5. Owt%, Mg:0. 00 5 
-1. Owt%, S:0. 0003-0. 005wt 
%. C : 0. 0003-0. 0 1wt%HtU B«t 
tffcLTBe. B. Al, P. Ti. V, Cr, Mn, 
Fe. Co. Pb. Ca. Zr. Nb. Mo. Ag. I 
n. Sb. Hf, Ta<7)o*>imXU2mXkt:®m.? 
0. 0 0 1-1. 0wt%£WU SSCu&tPFTifig 
**tHj*»&$r 0 . $ fclCM g t S**TI2^ ( 1 ) »IX 50 
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(2) £RB$toW£-rfcfc *>(;:. lEWJSnai^^teftfi 

S* 1 2 0 u m & -I t £ #t8 fc f S * * > tr > Y 

floittfc i vm -> £ file Wi6 flttffteA . 

0. 5 [Mg] + [S] 20. 005.--- ( 1 ) 
0.25 [Mg] 2 [S] .... (2) 

[0001 ] 
[0002] 

immm c u - n i - s i mn&iz. ^tm 

*. mm • m^n^^t. smaft 
fcff v \ y - h* 7 u - a<t) y - h* BRS^Mb 4 3 

RSWttfcl/CH* (flitf, ^¥2-6 6 1 3 0^ 

(fiditf. KBDQ63-13 073 9-9^«R, 
^¥5-5 94 6 8^*8. »BHF8-3 1 9 528 

[0003] 

[ wfldwsn i x o t -tmm] wm • imc u 
-n i - s ims&ic&^x. w&vn&Tmtx 

LT. Mgll JJE19BBT2-6 6 1 30#^tEH 

S. Mg^#*Tt4Cu-Ni-S 
[0004] 

^THHttRtX«ft-5SttlC«L4JWj«6Att, Ni : 

0. 4-4. 0wt%. Si : 0. 05-1. Owt 
%. Sn: 0. 001-5. 0wt%. Zn : 0. 1- 
5. 0wt%.Mg:0. 005-1. 0wt%. S: 
0. 0003-0. 005wt%.C:0. 0 0 0 3- 

o. o iwt%£^ru m^cummm^mifr 



3 

0. 5 [Mg] + [S] SO. 005---- ( 1 ) 
0. 25 [Mg] s [S] •••• (2) 

[00 0 5] JJS^&ti, iJjfcftkLT. Be, B, 
Al . P, Ti , V, Cr, Mn, Fe, Co, Pb, 
Ca. Zr. Nb. Mo, Ag, In. Sb, Hf. T 
atf03*>l«X{i2SJJLhS:^fit'0. 00 1-1. 0 
w t Z k * . 4 fc , CJf *ft<wm 

[0006] 

(N i ) N itiS i fckitaanrt-SifctiO. N i 

t#i-*jarc*t. u»u o. 4wt**8reii; 
<ojwr*»/Ins < . 4 . o w t xmixsictz, k&ra 

oT, N iCD&^MtiO. 4-4. 0wtftk1*6. 
[0007] (S i ) S iliN i k fc fc (Cttftrf* £ k 
iz X *) , N i k S i <7Mt£!fe££i£U £60)9fcft*M 
±S**fffflSr*t*7C*-C**. W»U 0. 0 5w 
t %&®xnz 8 < . 4 fc 1 . 0 w t % £ j@ 

*r-Mrf*k. WBiniitta^»iaaii!^ftr* 

*>rff4L<*V>. foT, Si«>**»i0. 0 5- 

[ooo8] (sn) sniasiSJg, imm&rMfoJi 
mmv&m±.zithi&irci>i. w»u o. 001 

wt**^4;<0»*i±/KK. 5. OwtXtiHi 
[0009] ( Z n ) Z nlill&lflft&*«>-3&0H«t 

±s**5arc*&. u>u o. iwtx*arcut£ 

ft&OJWWi/MK . 5. OwtXiUBir^STLtt. 
8)Ha*l&fc-fl>kki>fc, «S$<0ffiT, MBftffftM 
n$gtiW«*H8<OTlf£t<^\ ft->T, Zn 
<7)-&3j*tiO. 1-5. 0wt%k"t£. 
[00 10] (Mg) Mg{±5ftt, ttjGAtmttttAt^ 
x?yty^flDItt£|6j±3-£l>kki>K, m&m<0 
fi»KtSMW***7ESfrC*6. 0. 0 0 5wt%*jf 
Tl*W*MM4/hS<. 1. 0wt%^S^.T^LT 
tfO^R^IWlt* fc fc t fc, Ifcitt, JIMUaXttO 

T. Mg<7)£**{i0. 00 5-1. OwtJSk'tS. 
SfcfcMgtt. WTt^Skfc*). SkOfflSftfflT' 

[00 11] (S) SfiMgkkiKA^yey^jDl 

■f^5c3RTfcft&. 0. 0 003wt%*)JtT1iX^> 
fy/aDItt$:|fi]±$^»*^h$<, 0. 0 0 5w 

t % mi -caur* * k ts#> o § ttarmiBjiiitt 
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4 

fcStf*. ftot. SSMMttttO. 000 3-0. 0 
05wt%k-fS. 

[0012] (Mg&tfS*)BWIU Mg*£*Tf4Cu 

-n i -s lJWEMItefcfcfcvvc, zf>fy?Mi. 

A»tlR3&t6«fiW*»*6 i k **#8i<$>IJJlviffl L 
fc. x^yey^jDItt^Ea^liMg&t/Ste 

z^xmt l< . ft«Ti^: ( i ) tatteti k# 

10 0. 5 [Mg] + [S] 20. 005---- ( 1 ) 

[00 13]<Wc. »6->*tt<OIB*»4>»4mT»J:a s S: 
#*^*fliWH!l»*ft£k0^-C&*. -f&*> 
fc, «S9B«)±lKBitM g k sa*t6£L"C£rt LfcM g 
ST'J> 0 , «i*«»te£tf»t»e»ttflrt-* i k lei 0 , 

b*>U Mg©Mri«Wi:# 
^k, M+fcH»t*Mg3WII&4«vM; -y?*kM 

W£t»Tai# { igi t ){;:<< : 5:l>. lEot, MgliSfc«)Jt 
20 *?#vxfr!WH4 1< , ftffiRTGA ( 2 ) fcjAfctC 
k 

0. 25 [Mg] § [S] •••• (2) 

[0014] (C) CJiMg Cu-N i -S 

i sMPteAox* y vyrm&t:fo±.zitimtfi> 
*ikt*«w«fe»iJiv^aiUfc. u»u o. ooo 

3 w t K*fll"Ctt*0>«l*i>]v& < , o . 0 1 w t 

«*T**i-*k*<3*Mu^"*-*kkt>fc. mm 

Xtt££tt$tf&. LfctfoT* C*>£Mli0. 0 0 
03-0. 01wt%, JffiKJiO. 001-0. 0 
30 lvrt%ttS>. 

[0015] (®m) Be, B. Al, P, Ti, 
V, Cr, Mn, Fe. Co, Pb, Ca, Zr. N 
b. Mo. Ag. In. Sb, Hf. TaOlJj&ftti. 

2*m$co<ST* { it$m>®HT«jirf S i k hit 

0. 00 lwt%*SfT1i3i«|6l±^*A { >'h$<. lw 

txmtx^i-hb. mmmmrrnKzw 

*L<«rv\ IKtfiX. 0. 
40 001-lwt%k-r&. 

[0016] (IS*aa)Mg**1M-*Cu-Ni- 

x< mVXTX'hm x ^ y fy^JoittS: m±S #*> i k 
& . Si L < ti 1 5 a< miaTT** . Ste B B H SPg 
?2 0/mfctt*H*ffiS"Cfc->fcfcl/Cfc, *<0ft0) 
HtlUaxc i ^ttfttt^lWk* "J , Sf^lSlWi^ 
r B ©@*<2 0^mOTk=5:l)*^ti, 
50 =5rfc, WSAttt^tt9 0%JjU:«>J«Ht!lia:«r»L3t« 
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[00 17] 

k i: *> KWTWR»r * . * 1 ~4 tSRlTS»IIWW>IB 

•y?*-/H«fc:»jlU 50mmx80mmx200m 



3 6mmfcU 6 5 0-8 5 O'CX'2 0 SiSRft 
«HUfctt*tMWrtfe. $£>fcH30. 2 5mm*r 
ttHEEKU 4 5O~5OOTrc2BMfl0*Hft*ttU 
aiiOlWI^SIIfflliK-Cllft^aWllKftLte. 
[00183 







±J&£ (w t %) 


mm 




No. 


Cu 


N i 


S i 


Sn 


Zn 


Mg 


s 


C 


(w t %) 




1 


m 


0.9 


0.2 


0.5 


1.0 


0.10 


0.0015 


0.0030 


- 




2 


m 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






3 




3.2 


0.7 


0.5 


1.0 


0.10 


0.O015 


0.0030 






4 


m 


1.8 


0.4 


0.01 


1.0 


0.10 


0.0015 


0.0030 






5 


m 


1.8 


0.4 


0.1 


1.0 


0. 10 


0.0015 


0.0030 




It 


6 




1.8 


0.4 


10 


1.0 


0. 10 


0.0015 


0.0030 






7 


m 


1.8 


0.4 


0.5 


0.3 


0.10 


0.0015 


0.0030 






8 


m 


1.8 


0.4 


0.5 


3.0 


0.10 


0.0015 


0.0030 






9 


m> 


1.8 


0.4 


0.5 


1.0 


0.01 


0.0015 


0.0030 






1 0 




1.8 


0.4 


0.5 


1.0 


0.30 


0.0015 


0.0030 






1 1 


m 


1.8 


0.4 


0.5 


1.0 


0.70 


0.0015 


0.0030 






1 2 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0005 


0.0030 






1 3 


&® 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0040 


0.0030 






1 4 


tm 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0015 






1 5 


m 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0080 
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m is [f*2] 
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7 8 

a-2 







(wt%) 






No. 


Cu 


Ni 


S i 


Sn 


Zn 


Mg 


S 


c 


(wt%) 




] 6 




1.8 


ft A 

0.4 


ft £ 

0. 5 


1.0 


A in 


ft rtftl c 


ft nnirt 


Be:0.t 
B:0.04 
Al ; 0.008 




1 7 


Sell 


1.8 


0.4 


0.5 


l.U 


ft 1 A 

U. 10 


ft AA1 K 


ft AAOft 


P:0.03 
Ti :0.02 
V: 0.006 


* 


1 8 




t c 
i.o 


A A 

U. 4 




i.U 


ft 1ft 


u. UU10 


ft Art^rt 


Cr: 0.005 

Mn:0.04 

Fe:0.02 


m 


i g 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Co: 0.03 
Zr :0.02 
Nb : 0.01 


m 


20 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


Mq : 0.005 
Ag: 0.O3 
In: 0.O8 




2 1 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


Sb:0.07 
Hf: 0.009 
Ta:0.01 




2 2 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


Pb:0.02 
Ca: 0.005 



[00 20] * * [^3] 

m-3 







:&S# (wtW 


mm 




No. 


Cu 


Ni 


S i 


Sn 


Zn 


Mg 


s 


C 


(wt%) 




23 


m 


03 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 






24 


m 


15 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






2 5 






Li 


0.5 


1.0 


0.10 


0.0015 


0.0030 






2 6 


$m 


1.8 


0.4 


0 r 0005 


1.0 


0.10 


0.0015 


0.0030 




it 


2 7 




1.8 


0.4 


6J) 


1.0 


0. 10 


0.0015 


0.0030 






28 


m 


1.8 


0.4 


0.5 


0.05 


0. 10 


0.O015 


0.0030 




tt 


29 


m 


1.8 


0.4 


0.5 


SJi 


0. 10 


0.0015 


0.0030 






30 


m 


1.8 


0.4 


0.5 


1.0 


0.003 


0.0015 


0.0030 




011 


3 1 


m> 


1.8 


0.4 


0.5 


1.0 


hi 


0.0015 


0.0030 






3 2 


m 


1.8 


0.4 


0,5 


1.0 


0.10 


0.0002 


0.0030 






3 3 




1.8 


0.4 


0.5 


1.0 


0.10 


0.006 


0.0030 






34 


m 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.QW1 






35 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0120 
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X * [«4] 



(6) 
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1 0 







■&8# (wt%) 






No. 


Cu 


Ni 


S i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




36 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0. 0030 


Be : 0. 1 * 
B:0.04 
Al : 1.2 




37 




1 o 
1.0 


A A 

U. 4 


U. 3 


i a 


U. 1U 


A AA1 C 


n AAOA 


P:0.6 * 
Ti :0.5 
V; 0.006 




38 




1 o 
i.O 


A A 


0.0 


i a 
l.U 


A 1 A 
U. 10 


A AA1 C 


A AA^JA 


Cr:0.5 * 
Hn : 0.04 
Fe:0.7 


«$£ 


O V 


vXai* 


1.8 


0.4 


0. 5 


1.0 


0. 10 


0.0015 


0.0030 


Co: 1.3 * 

7. . A AO 

Nb:0.01 


0!! 


40 


m> 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


Mo: 0.005 
Ag:0,03 
In: 1.2 * 




4 1 


m 


1-8 


0.4 


0.5. 


1.0 


0, 10 


0.0015 


0.0030 


Sb : 1. 1 * 
Hf: 0.009 
Ta:0.01 




42 


m& 


1.8 


0.4 


0.5 


1.0 


0.015 


0.004 


0.0030 






43 




1.8 


0.4 


0.5 


1.0 


0.006 


0.0015 


0.0030 





[0022] zn&mtiz^x . TiegiatT^i^ 

smmeiz^ct. ?i3S3s$(i, j i s smmxzm 
vvt. mmmtynurv 'yymizxmzuz. mm 
m. j i s h o 5 o i izMfctzwmfi&immim 
mmwmzx*). tm^zm^uz. x*y\zy 30 ft^mmmv%*k*fflk^tz. 

^SoUfrDiPflte, 7V*fcJ:9:R$3 0mm, f§0. [0023] 



fc^fMPSMTCiUKLfc. MX*nffiR3l«ttMU 24 5 
iCONi/trtfiS (60Sn/40Pb) £ 58»fiK9aiLr 
ft 2 0jum<W>oS®£1|fcgL£ttf4£ 1 5 O'CT' 1 0 
OOPMBMStt. 18 0- ftJfCTMRJcHL^i/^* 
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11 12 
«-5 





No. 




(N/rf) 


MACS) 




(ptm) 




& ^M 




1 


Aft 


580 


45 


7.5 


8 


ML 


ML 




2 


A# 


730 


43 


7.5 


5 


ML 


ML 




3 


A# 


900 


40 


7,5 


3 


ML 


ML 




4 


A# 


710 


48 


7.5 


5 


ML 


ML 




5 


&# 


720 


47 


7.5 


5 


ML 


mi> 




6 


S» 


770 


30 


7.5 


5 


ML 


mb 




7 




720 


44 


7.5 


5 


ML 






8 




740 


42 


7.5 


5 


Mb 


mb 




9 


A# 


710 


44 


7.5 


7 


Mb 


ML 




1 0 


«» 


750 


41 


7.5 


4 


Mb 


Mb 


to: 

la 


1 1 


Aff 


780 


38 


7.5 


3 


Mb 


Mb 


1 2 


A# 


730 


43 


7.5 


7 


Mb 


ML 




1 3 


A# 


730 


43 


7.5 


3 


Mb 


ML 




1 4 


A» 


730 


43 


7.5 


7 


mb 


ML 




1 5 


A» 


730 


43 


7.5 


3 


mb 


ML 




1 6 


AS? 


800 


37 


7.5 


3 


mb 


ML 




1 7 


A# 


770 


38 


7.5 


3 


ML 


ML 




1 8 


A# 


740 


42 


7,5 


4 


Mb 


ML 




1 9 


A# 


750 


42 


7.5 


4 


Mb 


ML 




20 


A* 


760 


41 


7.5 


3 


Mb 


ML 




2 1 


Aff 


750 


41 


7.5 


3 


mb 


ML 




22 


A«F 


750 


41 


7.5 


2 


Mb 


ML 



[0024] 
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24 
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- 
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Mb 






27 


m 
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28 
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Mb 


m 
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Mb 


Mb 


it 


30 


A* 
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44 


7.5 


16 


Mb 


Mb 
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sun 


- 


- 


- 


- 




- 




32 
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38 


7.5 


15 


Mb 


Mb 


Ml 


33 


Sti 


- 


- 


- 


- 


- 
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34 




730 


43 


7.5 


17 


Mb 


Mb 




35 


Hit 


- 
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Mb 
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(54) HIGH STRENGTH COPPER ALLOY EXCELLENT IN STAMPING PROPERTY AND SUITABLE FOR SILVER 
PLATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a Gu-Ni-Si type high strength copper alloy excellent in silver plating suitableness as well as in 
stamping property. 

SOLUTION: This high strength copper alloy has a composition which consists of, by weight, 0.4-4.0% Ni, 0.05-1 .0% Si, 0.001-5% Sn, 
0. 1-5.0% Zn, 0.005-1 .0% Mg, 0.0003-0.005% S, 0.0003-0.01% C, and the balance Cu with inevitable impurities and in which respective 
contents of Mg and S simultaneously satisfy the following (1) and (2): (1) -0.5[Mg]-K).005≤ [S]; (2) [S] ≤0.25[Mg]. In the above 
inequalities, [Mg] and [S] represent respective weight percentages of Mg and S. 
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CLAIMS 



[Claim] 

[Claim 1] nickel: 0.4 - 4.0wt% and Si:0.05 - 1 .Owt% and Sn:0.001 - 5.0wt%, Zn: 0.1 - 5.0wt% and Mg:0.005 - 1.0wt°/o, and S:0.0003 - 
0.005wt %, The Koriki copper alloy which is excellent in the stamping workability and silver plating nature which are characterized by 
containing C:0.0003 - 0.01 wt%, consisting of the remainder Cu and an unescapable impurity, and the content of Mg and S filling the 
following formula (1 ) and (2) simultaneously further. 
0.5[Mg]+[S]>=0.005....(l) 
0.25 [Mg]>= [S]....(2) 

(It is the same the following as which [Mg] means wt% of Mg and [S] means wt% of S) 

[Claim 2] nickel: 0.4 - 4.0wt% and Si:0.05 - 1.0wt% and Sn:0.001 - 5.0wt%, Zn: 0.1 - 5.0wt% and Mg:0.005 - 1.0wt%, and S:0.0003 - 
0.005wt %, While C:0.0003 - 0.01 wt% is contained, it consists of the remainder Cu and an unescapable impurity and the content of Mg and 
S fills the following formula (1) and (2) simultaneously further The Koriki copper alloy which is excellent in the stamping workability and 
silver plating nature which are characterized by the diameter of mean crystal grain of the orientation of board thickness being 20 micrometers 
or less. 

0.5[Mg]+[S] >=0.005....(1) 
0.25 [Mg] >- [S] .... (2) 

[Claim 3] nickel: 0.4 - 4.0wt% and Si:0.05 - 1.0wt% and Sn:0.001 - 5.0wt%, Zn: 0.1 - 5.0wt% andMg:0.005 - 1.0wt%, and S:0.0003 - 
0.005wt %, C:0.0003 - 0.01wt% is contained, as an accessory constituent Be, B, aluminum, P, Ti, V, Cr, Mn, Fe, Co, Pb, calcium, Zr, It 
contains, the inside of Nb, Mo, Ag, In, Sb, Hf, and Ta — one sort or two sorts or more — a total amount — 0.001 - 1 .0wt% — The Koriki 
copper alloy which is excellent in the stamping workability and silver plating nature which are characterized by consisting of the remainder 
Cu and an unescapable impurity, and Mg and S filling the following formula (1) and (2) simultaneously further. 
0.5[Mg]+[S] >=0.005 .... (1) 
0.25 [Mg] >= [S].... (2) 

[Claim 4] nickel: 0.4 - 4.0wt% and Si:0.05 - 1 .0wt% and Sn:0.001 - 5.0wt%, Zn: 0. 1 - 5.0wt°/o and Mg:0.005 - 1 .0wt%, and S:0.0003 - 
0.005wt %, C:0.0003 - 0.01wt% is contained, as an accessory constituent Be, B, aluminum, P, Ti, V, Cr, Mn, Fe, Co, Pb, calcium, Zr, the 
inside of Nb, Mo; Ag, In, Sb, Hf, and Ta -- one sort or two sorts or more — a total amount -- 0.001 - 1 .0wt%, while it contains, it consists of 
the remainder Cu and an unescapable impurity and Mg and S fill the following formula (1) and (2) simultaneously further The Koriki copper 
alloy which is excellent in the stamping workability and silver plating nature which are characterized by the diameter of mean crystal grain of 
the orientation of board thickness being 20 micrometers or less. 
0.5[Mg]+[S] >=0.005....(1) 
0.25 [Mg] >- [S] .... (2) 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the Koriki copper alloy which is excellent in the stamping 
workability and silver plating nature which are used for the electrical and electric equipment and electronic parts, such as a semiconductor 
leadframe, a terminal, a connector, a relay, and a switch. 
[0002] 

[Prior art] Since a Cu-nickel-Si system copper alloy combines an intensity and conductivity, it is widely used for the electrical and electric 
equipment and electronic parts, such as a semiconductor leadframe, a terminal, and a connector. In recent years, in connection with a 
miniaturization of the electrical and electric equipment and electronic parts, lightweight-izing, and high integration, reduction of the lead 
spacing of a leadframe or reduction of the pitch between poles of a connector is achieved, thereby — a demand of high-intensity-izing and a 
raise in conductivity from the first - stamping workability (there are little the burr after a stamping manipulation, who, etc.) -- excelling - 
a stamping - the demand of a material which does not wear metal mold is increasing (for example, refer to publication-number 66130 [ two 
to ] official report) Moreover, although silver plating of these electrical and electric equipment and the electronic parts may be carried out, 
also compared with the former, silver plating nature comes to attach importance to them by enhancement demand increase of a reliability (for 
example, refer to a Provisional-Publication-No. 1 30739 [ 63 to ] official report, a publication-number 59468 [ five to ] official report, and a 
publication-number 319528 [ eight to ] official report). 
[0003] 

[Object of the Invention] In the electrical and electric equipment and the Cu-nickel-Si system copper alloy for electronic parts, Mg is used as 
an alloying element which suppresses a fall of conductivity and aims at enhancement in an intensity. And although an effect is large also to a 
reduction of stamping workability and a golden wearing of die as Mg is indicated by the above-mentioned publication-number 66 1 30 [ two 
to ] official report, on the other hand, it is known that a minute amount will also degrade silver plating nature (a salient of silver plating is 
generated). It aims at reconciling the property considered to conflict conventionally called stamping workability and silver plating nature in 
the Cu-nickel-Si system Koriki copper alloy in which this invention contains Mg. 
[0004] 

[The means for solving a technical problem] The Koriki copper alloy which is excellent in the stamping workability and silver plating nature 

concerning this invention nickel: 0.4 - 4.0wt% and Si:0.05 - 1 .0wt% and Sn:0.001 - 5.0wt%, Zn: 0. 1 - 5.0wt% and Mg:0.005 - 1 .0wt%, and 

S.0.0003 - 0.005wt %, C:0.0003 - 0.01 wt% is contained, and it consists of the remainder Cu and an unescapable impurity, and is 

characterized by the content of Mg and S filling the following formula (1 ) and (2) simultaneously further. 

0.5[Mg]+[S]>=0.005....(l) 

0.25[Mg]>=[S]....(2) 

[0005] the above-mentioned copper alloy ~ accessory constituent ****** - the inside of Be, B, aluminum, P, Ti, V, Cr, Mn, Fe, Co, Pb, 
calcium, Zr, Nb, Mo, Ag, In, Sb, Hf, and Ta— one sort or two sorts or more -- a total amount - 0.001 - 1 .0wt% - it can contain Moreover, it 
is desirable that the diameter of mean crystal grain of the orientation of board thickness is 20 micrometers or less. 
[0006] 

[Gestalt of implementation of invention] Hereafter, the component of the copper alloy concerning this invention and the ground for limitation 
of the diameter of crystal grain are explained. 

(nickel) By adding with Si, nickel is an element which has the operation which generates the compound of nickel and Si and raises the 

intensity of an alloy. However, this effect is small, and since hot-working nature and cold-working nature will deteriorate if 4.0wt% is 

exceeded and contained, it is not desirable less than [ 0.4wt% ]. Therefore, the content of nickel may be 0.4 - 4.0wt%, 

[0007] (Si) By adding with nickel, Si is an element which has the operation which generates the compound of nickel and Si and raises the 

intensity of an alloy. However, if this effect is small, and 1.0wt% is exceeded and being contained, since hot-working nature and 

cold- working nature will deteriorate, it is not desirable less than [ 0.05 wt% ]. Therefore, the content of Si may be 0.05 - 1 .0wt%. 

[0008] (Sn) Sn is an element which raises an intensity, a spring property, and a stress relaxation characteristic-proof. However, this effect is 

small, and since it causes a degradation of hot- working nature, and a fall of conductivity while an effect is saturated, even if it exceeds and 

contains 5.0wt%, it is not desirable less than [ 0.001 wt% ]. 

[0009] (Zn) Zn is an element which raises tin and the heat-resistant detachability of tin-alloy plating, and also raises migration-proof nature 
further. However', these effects are small, and since they cause a fall of conductivity, and increase of a stress corrosion crack sensitivity-proof 
while an effect is saturated, even if it exceeds and contains 5 .0wt%, they are not desirable less than [0.1 wt% ] . Therefore, the content of Zn 
may be 0.1 - 5.0wt%. 

[00 1 0] (Mg) Mg is an element which has an effect also in a reduction of a golden wearing of die while it raises an intensity, a stress 
relaxation characteristic-proof, and stamping workability. 0. The effect is small, and since it causes a degradation of a fluidity and 
hot-working nature, and a fall of conductivity while the effect is saturated, even if it exceeds and contains 1 .0wt%, it is not desirable less than 



[ 005 wt% ]. Therefore, the content of Mg may be 0.005 - 1 .0wt%. Furthermore, Mg participates also in silver plating nature by the 
interaction with S as it is described below. 

[001 1] (S) While S raises stamping workability with Mg, it is also the element which is easy to make it generate the silver salient at the time 
of silver plating. 0. Less than [ 0003 wt% ], if the effect of raising stamping workability is small and exceeds and contains 0.005 wt%, silver 
plating nature and hot-working nature will be degraded. Therefore, the content of S may be 0.0003 - 0.005wt%. 

[0012] (Relation between Mg and S) In the Cu-nickel-Si system Koriki copper alloy containing Mg, since stamping workability and silver 
plating nature were reconciled, this invention persons found out that it was necessary to limit both components to the following domains. 
First, more ones of Mg and S from the field of stamping workability are desirable, and it is required to fill the following formula (1) at worst. 
0.5[Mg]+[S] >=0.005 .... (1) 

[001 3] Next, it is required to control the proportion by the following views from the field of silver plating nature. That is, the cause of main 
of a silver salient is MgS which Mg and S combined and generated, and when it localizes in a copper alloy, it is for the local potential of the 
fraction to become low and for a local precipitation of silver to happen. However, if there are fully many contents of Mg, in order that Mg 
which ****s in copper may make small the potential difference between the matrix of a copper alloy, and MgS, a local precipitation of silver 
seldom comes to happen. Therefore, more ones of Mg are desirable by the proportion with S, and it is required to fill the following formula 
(2) at worst. 

0.25 [Mg] >= [S] .... (2) 

[0014] (C) This invention persons found out that C had the operation which raises the stamping workability of the Cu-nickel-Si system 
copper alloy containing Mg. However, if the effect is small and 0.01 wt% is exceeded and contained, while the effect will be saturated with 
less than [ 0.0003wt% ], hot-working nature is degraded, therefore, the content of C -- 0.0003 - 0.01 wt% - you may be 0.001 - 0.01 wt% 
preferably 

[001 5] (Accessory constituent) The accessory constituent of Be, B, aluminum, P, Ti, V, Cr, Mn, Fe, Co, Pb, calcium, Zr, Nb, Mo, Ag, In, Sb, 
Hf, and Ta is the purpose which raises an intensity and stamping workability further, and is the element which can be added in the domain 
allowed a fall of conductivity. The enhancement effect in on the strength has one sort or two sorts or more of small total amounts of these 
elements less than [ 0.001 wt% ], and a fall of conductivity becomes remarkable and is not desirable if 1 wt% is exceeded and contained. 
Therefore, the total amount of these accessory constituents is made into 0.001 - lwt%. 

[0016] (Diameter of crystal grain) In the Cu-nickel-Si system copper alloy containing Mg, this invention persons found out that the diameter 
of crystal grain of the orientation of board thickness participated in stamping workability especially. Stamping workability can be raised if the 
diameter of mean crystal grain of the orientation of board thickness in the last plate product status is 20 micrometers or less. It is 1 5 
micrometers or less desirably. It is contained in this when crystal grain serves as **** by subsequent cold working though it is the diameter 
of crystal grain which exceeds 20 micrometers in a recrystallization phase, and the diameter of mean crystal grain of the orientation of board 
thickness is set to 20 micrometers or less. In addition, in the so-called fiber organization accepted in the material which gave cold working of 
a total of 90% or more after recrystallization, although crystal grain is difficult to observe, such a fiber organization is also included in this 
invention. 
[0017] 

[Example] The example of the Koriki copper alloy which is excellent in the stamping workability and silver plating nature concerning this 
invention is explained below with the example of a comparison. The atmospheric-air lysis of the copper alloy of the component composition 
shown in Tables 1 -4 was carried out under charcoal covering in the kryptol furnace, it was cast to the book mold, and the 
50nrnix80rnmx200mm ingot was produced. This ingot was heated at 930 degrees C, and after hot rolling, the water quenching was carried 
out immediately and it considered as **** material with a thickness of 1 5mm. In order to remove the scale of the front face of this **** 
material, the front face was cut by the grinder. This **** material was carried out in thickness of 0.36mm by the cold rolling, and the water 
quenching was carried out after heat-treating for 20 seconds at 650-850 degrees C. Furthermore, the cold rolling was carried out to 0.25mm 
in thickness, the annealing of 2 hours was given at 450-500 degrees C, and the examination after elimination was presented with the surface 
oxide film in the pickling. 
[0018] 
[Table 1] 



Si-1 







am (wt%) 


mm 




No. 


Cu 


Ni 


8 i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




1 


@& 


0.9 


0.2 


0.5 


1.0 


0.10 


0.0015 


0.0030 


- 




2 


mi 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


- 




3 




3.2 


0.7 


0.5 


1.0 


0.10 


0.0015 


0.0030 


- 




4 




1.8 


0.4 


0.01 


1.0 


0.10 


0.0015 


0.0030 


- 




5 


a& 


1.8 


0.4 


0.1 


1.0 


0.10 


0.0015 


0.0030 


- 




6 




1.8 


0.4 


3.0 


1.0 


0.10 


0.0015 


0.0030 


- 




7 


m 


1.8 


0.4 


0.5 


0.3 


0.10 


0.0015 


0.0030 


- 




8 


m& 


1.8 


0.4 


0.5 


3.0 


0.10 


0.0015 


0.0030 


- 




9 


m> 


1.8 


0.4 


0.5 


1.0 


0.01 


0.0018 


0.0030 


- 




1 0 


m 


1.8 


0.4 


0.5 


1.0 


0.30 


0.0015 


0.0030 


- 




1 1 


m 


1.8 


0.4 


0.5 


1.0 


0.70 


0.0015 


0.0030 


- 




1 2 


m» 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0005 


0.0030 


- 




1 3 


ma 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0040 


0.0030 


- 




1 4 


m& 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0015 






1 5 


nm 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0080 





[0019] 
[Table 2] 

m-2 







m# (wt%) 


1JJ££ 




No. 


Cu 


Ni 


S i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




1 6 


m 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Be : 0. i 
B:0.04 
Al : 0.008 




17 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


P:0.03 
Ti : 0,02 
V: 0.006 




1 8 




1.8 


0.4 


0. 5 


1.0 


0.10 


0.0015 


0.0030 


Cr: 0.005 
Mn: 0.04 
Fe:0.02 




1 9 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Co : 0.03 
Zr : 0.02 
Nb:0.01 


m 


20 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


Mo : 0. 005 
Ag: 0.03 
In : 0.08 




2 1 


m& 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Sb:0.07 
Hf : 0.009 
Ta: 0,01 




2 2 




1.8 


0,4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Pb : 0.02 
Ca: 0.005 



[0020] 
[Table 3] 



8-3 







m# (wt%) 






No. 


Cu 


Ni- 


S i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




23 


Jftff 


03 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


- 




24 


SI* 


ii 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


- 




25 


m 


5J) 


Li 


0.5 


1.0 


0.10 


0.0015 


0.0030 


- 




2 6 


m- 


1.8 


0.4 


0.0005 


1.0 


0.10 


0.0015 


0.0030 


- 


Jt 


27 




1.8 


0.4 


6J) 


1.0 


0.10 


0.0015 


0.0030 


- 




28 




1.8 


0.4 


0.5 


0.05 


0.10 


0.0015 


0.0030 


- 


ft 


29 


»» 


1.8 


0.4 


0.5 


6,0 


0.10 


0.0015 


0.0030 


- 




30 


m 


1.8 


0.4 


0.5 


1.0 


0.003 


0.0015 


0.0030 


- 




3 1 


m 


1.8 


0.4 


0.5 


1.0 


L2 


0.0015 


0.0030 


- 




3 2 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0002 


0.0030 


- 




33 




1.8 


0.4 


0.5 


1.0 


0.10 


0.006 


0.0030 


— 




34 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0001 






35 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0120 





[0021] 
[Table 4] 

3h4 







(wt%) 


mm 




No. 


Cu 


Ni 


S i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




36 


m 


1.8 


0.4 


0.5. 


1.0 


0. 10 


0.0015 


0.0030 


Be : 0. 1 * 
B : 0.04 
Al : 1.2 




37 


m 


1.8 


0,4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


P:0.6 * 
Ti :0.5 
V: 0.006 


J* 


38 


m 


1.8 


0.4 


0.5 


1.0 


0, 10 


Q.0Q15 


0.0030 


Cr : 0.5 * 
to : 0,04 
Pe:0.7 




39 




1.8 


0.4 


0.5 


LO 


0. 10 


0.0015 


0. 0030 


Co : 1.3 * 
Zr :0.02 
Nb:0.01 


M 


40 




1.8 


0.4 


0.5 


1.0 


0, 10 


0.0015 


0.0030 


Mo: 0.005 
Ag:0.03 
In : 1.2 * 




4 1 




i.8 


0.4 


0,5. 


1.0 


0, 10 


0.0015 


0.0030 


Sb : 1. 1 * 
Hf: 0.009 
Ta:0.01 




42 


mi 


1.8 


0.4 


0.5 


1.0 


0.015 


0.004 


0.0030 






43 


m 


1.8 


0.4 


0-5 


LO 


0.006 


0.0015 


0.0030 





[0022] About this test specimen, tensile strength, conductivity, the diameter of crystal grain, stamping workability, silver plating nature, and 
the solder heat-proof detachability were investigated in the following way. These results are shown in Table 5 and 6. JIS test piece of No. 5 
was used for tensile strength. Conductivity was measured by the double bridge method. The diameter of crystal grain was measured in the 



orientation of board thickness by the intercept method of the copper elongation article grain-size-number test method specified to JISH0501 . 
Evaluation of stamping workability pierced the lead with a length [ of 30mm ], and a width of face of 0.5mm with a press, and measured the 
height of a burr. Silver plating nature observed the existence of the phenomenon (salient) in which plating thickness becomes thick locally, 
by the stereoscopic microscope, when cyanogen system silver plating was performed 1 micrometer in thickness. After the solder heat-proof 
detachability bent 1 80 degrees of the materials which were immersed in the 245-degree C solder bath (60Sn/40Pb) for 5 seconds, and 
covered about 20-micrometer plating layer and returned them monotonously after 1000 hour heating at 150 degrees C, it observed the 
existence of sublation of a solder plating layer. 
[0023] 
[Table 5] 

S-5 





J10. 


m 


(N/mDr) 


CXIACS) 






mm 


BS mm 




I 




580 


45 


7.5 


8 




Mb 








730 


43 


7.5 


5 




Mb 




3 




900 


40 


7,5 


3 


Mb 


Mb 




4 


SSf 


710 


48 


7.5 


5 




Mb 




5 


if, Art 


720 


47 


7.5 


5 


ml/ 


Mb 




6 




770 


30 


7.5 


5 


Mb 


Mb 




7 




720 


44 


7.5 


5 


Mb 


Mb 




8 




740 


42 


7.5 


5 


Mb 


Mb 


n 


9 




710 


44 


7.5 


7 


Mb 


Mb 




1 0 




750 


41 


7.5 


4 


Mb 


Mb 


IS 


1 1 




780 


38 


7.5 


3 


Mb 


Mb 




1 2 




730 


43 


7.5 


7 


Mb 


Mb 








730 


43 


7,5 


3 


Mb 


Mb 


flat 

m 


1 4 




730 


43 


7.5 


7 


Mb 


Mb 




1 

1 \J 




/OU 




7 C 


o 
0 


tor 






1 6 




800 


37 


7.5 


3 


ML 


ML 




1 7 




770 


38 


7.5 


3 


Mb 


Ml 




1 8 




740 


42 


7.5 


4 


mi 


Mb 




1 9 




750 


42 


7.5 


4 


Mb 


Ml 




20 




760 


41 


7.5 


3 


ML 


Mb 




2 1 




750 


41 


7.5 


3 


Ml 


Ml 




22 




750 


41 


7.5 


2 


Ul 


mi 



[0024] 
[Table 6] 



Sr6 





No. 


fStflRJ 

Mm 




(MACS) 




Id* v [to c 

(Mm) 




T5./V/C5RJ 

ts. m 




2 3 




530 


36 


7.5 


10 


Mb 


Mb 




24 


ton 


— 


- 


- 


- 


- 


- 




25 




- 




- 


- 


- 


- 




26 




700 


43 


7.5 


5 


Mb 


Mb 




27 




- 


- 


- 


- 


- 


- 




28 




730 


45 


7.5 


5 


Mb 






29 




740 


34 


7.5 


5 


Mb 






30 




690 


44 


7.5 


16 


Mb 


Mb 


31 




- 


- 


- 


- 




— 




32 


m 


780 


38 


7.5 


15 


1&b 


Mb 


« 


33 


mn 


- 


- 


- 


- 


- 


- 




34 


m- 


730 


43 


7.5 


17 


Mb 


Mb 


vil 


35 


Mik 


- 


— 


- 


- 


- 


- 


36 


.a» 


890 


24 


7.5 


3 


Mb 


Mb 




37 


a» 


960 


9 


7.5 


3 


Mb 


Mb 




38 


AX- 


770 


31 


7.5 


3 


Mb 


Mb 




3 9 


AM 


760 


29, 


7.5 


3 


Mb 


Mb 




4 0 


&&>. 


790 




7.5 


3 


Mb 


Mb 




4 1 




800 


28 


7.5 


3 


Mb 


Mb 




42 


ax- 


710 


43 


7,5 


5 




Mb 




43 


Ait 


700 


44 


7.5 


13 


SSL* 


Mb 



[0025] As shown in Table 5, any property of this invention alloy No. 1-22 is good. On the other hand, as shown in Table 6, since a part of 
component separates from the domain specified to this invention, one of properties are inferior in comparison alloy No.23-43. In addition, it 
reaches No. 42, and 43 is inferior in silver plating nature or stamping workability, in order to separate from the domain of a formula (1) or a 
formula (2), although the content of Mg and S is contained in the convention domain of this invention. 

[0026] moreover, about the alloy of No.2 of Table 1 , in order to see the influence of the diameter of crystal grain, the temperature of middle 
heat treatment for 20 seconds was changed (others -- a thermomechanical-treatment process etc. is the same as that of example No.2 of 
Table 5), and the same examination as the above was presented The result is shown in Table 7. Although No.2-2 to which the temperature of 
heat treatment for 20 seconds is low, and recrystallization did not happen become a fiber organization and the property almost equivalent to 
No.2 was acquired as shown in Table 7, No.2-3 whose temperature of heat treatment was high have a large diameter of mean crystal grain, 
and stamping workability is low from No.2. 
[0027] 
[Table 7] 

*-7 



No. 


m 

Ann* 


Winn 2 ) 


(XIACS) 


mm 

««(jun> 


(dm) 


mm 


fitt/£JHJ 

si %m 


2 




730 


43 


7.5 


5 


Mb 


Mb 


2-2 


&# 


710 


43 




4 


mb 


Mb 


2-3 




740 


42 


25 


12 


Mb 


Mb 



[0028] 

[Effect of the invention] If a burr height pulls the copper alloy of this invention the degree of dimension energy for a parvus reason when the 
stamping manipulation of the electrical and electric equipment and the electronic parts, such as a leadframe of a semiconductor device, and a 



terminal, a connector, is carried out, for example while properties, such as an intensity demanded as the electrical and electric equipment and 
an object for electronic parts, conductivity, and the heat-resistant detachability of solder, are satisfied, it can raise a blanking golden service 
life of die remarkably. Moreover, occurrence of the silver salient when carrying out silver plating can be suppressed. Therefore, contribution 
of as opposed to the productivity of the electrical and electric equipment and electronic parts and the enhancement in a reliability in this 
invention is size. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the Koriki copper alloy which is excellent in the stamping 
workability and silver plating nature which are used for the electrical and electric equipment and electronic parts, such as a semiconductor 
leadframe, a terminal, a connector, a relay, and a switch. 
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PRIOR ART 



[Prior art] Since a Cu-nickel-Si system copper alloy combines an intensity and conductivity, it is widely used for the electrical and electric 
equipment and electronic parts, such as a semiconductor leadframe, a terminal, and a connector. In recent years, in connection with a 
miniaturization of the electrical and electric equipment and electronic parts, lightweight-izing, and high integration, reduction of the lead 
spacing of a leadframe or reduction of the pitch between poles of a connector is achieved, thereby - a demand of high-intensity-izing and a 
raise in conductivity - from the first — stamping workability (there are little the burr after a stamping manipulation, who, etc.) - excelling — 
a stamping -- the demand of a material which does not wear metal mold is increasing (for example, refer to publication-number 66130 [ two 
to ] official report) Moreover, although silver plating of these electrical and electric equipment and the electronic parts may be carried out, 
also compared with the former, silver plating nature comes to attach importance to them by enhancement demand increase of a reliability (for 
example, refer to a Provisional-Publication-No. 130739 [ 63 to ] official report, a publication-number 59468 [ five to ] official report, and a 
publication-number 319528 [ eight to ] official report). 
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EFFECT OF THE INVENTION 



[Effect of the invention] If a burr height pulls the copper alloy of this invention the degree of dimension energy for a parvus reason when the 
stamping manipulation of the electrical and electric equipment and the electronic parts, such as a leadframe of a semiconductor device, and a 
terminal, a connector, is carried out, for example while properties, such as an intensity demanded as the electrical and electric equipment and 
an object for electronic parts, conductivity, and the heat-resistant detachability of solder, are satisfied, it can raise a blanking golden service 
life of die remarkably. Moreover, occurrence of the silver salient when carrying out silver plating can be suppressed. Therefore^pontribution 
of as opposed to the productivity of the electrical and electric equipment and electronic parts and the enhancement in a reliability in this 
invention is size. 
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TECHNICAL PROBLEM 



[Object of the Invention] In the electrical and electric equipment and the Cu-nickel-Si system copper alloy for electronic parts, Mg is used as 
an alloying element which suppresses a fall of conductivity and aims at enhancement in an intensity. And although an effect is large also to a 
reduction of stamping workability and a golden wearing of die as Mg is indicated by the above-mentioned publication-number 66130 [ two 
to ] official report, on the other hand, it is known that a minute amount will also degrade silver plating nature (a salient of silver plating is 
generated). It aims at reconciling the property considered to conflict conventionally called stamping workability and silver plating nature in 
the Cu-nickel-Si system Koriki copper alloy in which this invention contains Mg. 
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MEANS 

[The means for solving a technical problem] The Koriki copper alloy which is excellent in the stamping workability and silver plating nature 
concerning this invention nickel: 0.4 - 4.0wt% and Si:0.05 - 1 .0wt% and Sn:0.001 - 5.0wt%, Zn: 0. 1 - 5.0wt% and Mg:0.005 - 1 .0wt%, and 
S:0.0003 - 0.005wt %, C:0.0003 - 0.01 wt% is contained, and it consists of the remainder Cu and an unescapable impurity, and is 
characterized by the content of Mg and S filling the following formula (1) and (2) simultaneously further. 
0.5[Mg]+[S] >=0.005....(1) 
0.25 [Mg]>=[S]....(2) 

[0005] the above-mentioned copper alloy -- accessory constituent ****** - the inside of Be, B, aluminum, P, Ti, V, Cr, Mn, Fe, Co, Pb, 
calcium, Zr, Nb, Mo, Ag, In, Sb, Hf, and Ta ~ one sort or two sorts or more — a total amount - 0.00 1 - 1 .0wt% - it can contain Moreover, it 
is desirable that the diameter of mean crystal grain of the orientation of board thickness is 20 micrometers or less. 
[0006] 

[Gestalt of implementation of invention] Hereafter, the component of the copper alloy concerning this invention and the ground for limitation 
of the diameter of crystal grain are explained. 

(nickel) By adding with Si, nickel is an element which has the operation which generates the compound of nickel and Si and raises the 
intensity of an alloy. However, this effect is small, and since hot-working nature and cold-working nature will deteriorate if 4.0wt% is 
exceeded and contained, it is not desirable less than [ 0.4wt% ]. Therefore, the content of nickel may be 0.4 - 4.0wt%. 
[0007] (Si) By adding with nickel, Si is an element which has the operation which generates the compound of nickel and Si and raises the 
intensity of an alloy. However, if this effect is small, and 1 .0wt% is exceeded and being contained, since hot- working nature and 
cold-working nature will deteriorate, it is not desirable less than [ 0.05wt% ]. Therefore, the content of Si may be 0.05 - 1 .0wt%. 
[0008] (Sn) Sn is an element which raises an intensity, a spring property, and a stress relaxation characteristic-proof. However, this effect is 
small, and since it causes a degradation of hot- working nature, and a fall of conductivity while an effect is saturated, even if it exceeds and 
contains 5.0wt%, it is not desirable less than [ 0.00 1 wt% ]. 

[0009] (Zn) Zn is an element which raises tin and the heat-resistant detachability of tin-alloy plating, and also raises migration-proof nature 
further. However, these effects are small, and since they cause a fall of conductivity, and increase of a stress corrosion crack sensitivity-proof 
while an effect is saturated, even if it exceeds and contains 5.0wt%, they are not desirable less than [ 0. 1 wt% ]. Therefore, the content of Zn 
may be 0.1 -5.0wt%. 

[0010] (Mg) Mg is an element which has an effect also in a reduction of a golden wearing of die while it raises an intensity, a stress 
relaxation characteristic-proof, and stamping workability. 0. The effect is small, and since it causes a degradation of a fluidity and 
hot-working nature, and a fall of conductivity while the effect is saturated, even if it exceeds and contains 1 .0wt%, it is not desirable less than 
[ 005wt% ]. Therefore, the content of Mg may be 0.005 - 1 .0wt%. Furthermore, Mg participates also in silver plating nature by the 
interaction with S as it is described below. 

[001 1] (S) While S raises stamping workability with Mg, it is also the element which is easy to make it generate the silver salient at the time 
of silver plating. 0. Less than [ 0003 wt% ], if the effect of raising stamping workability is small and exceeds and contains 0.005 wt%, silver 
plating nature and hot-working nature will be degraded Therefore, the content of S may be 0.0003 - 0.005wt%. 

[001 2] (Relation between Mg and S) In the Cu-nickel-Si system Koriki copper alloy containing Mg, since stamping workability and silver 
plating nature were reconciled, this invention persons found out that it was necessary to limit both components to the following domains. 
First, more ones of Mg and S from the field of stamping workability are desirable, and it is required to fill the following formula (1) at worst. 
0.5[Mg]+[S] >=0.005 .... (1) 

[0013] Next, it is required to control the proportion by the following views from the field of silver plating nature. That is, the cause of main 
of a silver salient is MgS which Mg and S combined and generated, and when it localizes in a copper alloy, it is for the local potential of the 
fraction to become low and for a local precipitation of silver to happen. However, if there are fully many contents of Mg, in order that Mg 
which ****s in copper may make small the potential difference between the matrix of a copper alloy, and MgS, a local precipitation of silver 
seldom comes to happen. Therefore, more ones of Mg are desirable by the proportion with S, and it is required to fill the following formula 
(2) at worst. 

0.25[Mg]>=[S]....(2) 

[0014] (C) This invention persons found out that C had the operation which raises the stamping workability of the Cu-nickel-Si system 
copper alloy containing Mg. However, if the effect is small and 0.01 wt% is exceeded and contained, while the effect will be saturated with 
less than [ 0.0003wt% ], hot-working nature is degraded, therefore, the content of C - 0.0003 - 0.01 wt% - you may be 0.001 - 0.01 wt% 
preferably 

[0015] (Accessory constituent) The accessory constituent of Be, B, aluminum, P, Ti, V, Cr, Mn, Fe, Co, Pb, calcium, Zr, Nb, Mo, Ag, In, Sb, 
Hf, and Ta is the purpose which raises an intensity and stamping workability further, and is the element which can be added in the domain 
allowed a fall of conductivity. The enhancement effect in on the strength has one sort or two sorts or more of small total amounts of these 
elements less than [ 0.00 lwt% ], and a fall of conductivity becomes remarkable and is not desirable if 1 wt% is exceeded and contained. 



^Therefore, the total amount of these accessory constituents is made into 0.001 - lwt%. 

[0016] (Diameter of crystal grain) In the Cu-nickel-Si system copper alloy containing Mg, this invention persons found out that the diameter 
of crystal grain of the orientation of board thickness participated in stamping workability especially. Stamping workability can be raised if the 
diameter of mean crystal grain of the orientation of board thickness in the last plate product status is 20 micrometers or less. It is 1 5 
micrometers or less desirably. It is contained in this when crystal grain serves as **** by subsequent cold working though it is the diameter 
of crystal grain which exceeds 20 micrometers in a recrystallization phase, and the diameter of mean crystal grain of the orientation of board 
thickness is set to 20 micrometers or less. In addition, in the so-called fiber organization accepted in the material which gave cold working of 
a total of 90% or more after recrystallization, although crystal grain is difficult to observe, such a fiber organization is also included in this 
invention. 
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EXAMPLE 



[Example] The example of the Koriki copper alloy which is excellent in the stamping workability and silver plating nature concerning this 
invention is explained below with the example of a comparison. The atmospheric-air lysis of the copper alloy of the component composition 
shown in Tables 1 -4 was carried out under charcoal covering in the kiyptol furnace, it was cast to the book mold, and the 
50mmx80mmx200mm ingot was produced. This ingot was heated at 930 degrees C, and after hot rolling, the water quenching was carried 
out immediately and it considered as **** material with a thickness of 1 5mm. In order to remove the scale of the front face of this **** 
material, the front face was cut by the grinder. This **** material was carried out in thickness of 0.36nihi by the cold rolling, and the water 
quenching was carried out after heat-treating for 20 seconds at 650-850 degrees C. Furthermore, the cold rolling was carried out to 0.25mm 
in thickness, the annealing of 2 hours was given at 450-500 degrees C, and the examination after elimination was presented with the surface 
oxide film in the pickling. 
[0018] 
[Table 1] 







(wt%) 






No. 


Cu 


N i 


S i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




1 


m 


0.9 


0.2 


0.5 


1.0 


0.10 


0.0015 


0.0030 






2 


m> 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 






3 


ass 


3.2 


0.7 


0.5 


1.0 


0.10 


0.0015 


0.0030 






4 


m 


1.8 


0.4 


0.01 


1.0 


0.10 


0.0015 


0.0030 






5 


m 


1.8 


0.4 


0.1 


1.0 


0.10 


0.0015 


0.0030 






6 


mm 


1.8 


0.4 


3.0 


1.0 


0.10 


0.0015 


0.0030 






7 


m 


1.8 


0.4 


0.5 


0.3 


0.10 


0.0015 


0.0030 




its 


8 


m 


1.8 


0.4 


0.5 


3.0 


0.10 


0.0015 


0.0030 






9 




1.8 


0.4 


0.5 


1.0 


0.01 


0.0015 


0.0030 






1 0 




1.8 


0.4 


0.5 


1.0 


0.30 


0.0015 


0.0030 






1 1 


m 


1.8 


0.4 


0.5 


1.0 


0.70 


0.0015 


0.0030 






1 2 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0005 


0.0030 






1 3 


m& 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0040 


0.0030 






1 4 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0015 






1 5 


m 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0080 





[0019] 
[Table 2] 



a-2 













No. 


Cu 


Ni 


S i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




1 6 




1 0 

I.c 


A A 


A C 


1 A 

1. u 


A 1A 
U. Ill 


U. ULMO 


A AA9A 


Be : 0. 1 
B:0.04 
Al : 0.008 




1 7 


JSSP 


1 0 

l.o 


U.4 




1 A 


A 1A 

U. IU 


A AA1 E 


A AAQA 


P:0,03 
Ti :0.02 
V: 0.006 




1 8 




1 Q 


U.4 


A c 
v. P 


1 A 
1. u 


A 10 


A AA1 5 


A AAQfi 
U. UUoU 


Cr: 0,005 

Hn:0.04 

Fe:0,02 




1 9 




1 Q 
1. O 


U.4 


A K 
U. D 


t A 


A 1A 


A AA1 £ 


A AAQA 


Co: 0.03 
Zr :0.02 
Nb:0,01 


m 


2 0 




1 ft 

l.o 


A A 
U, 4 


A £ 
U. D 


1 Pi 


A 1A 
U. IU 


a none 


A AA^A 
U. LAJoU 


Mo : 0.005 
Ag: 0.03 
In: 0.08 




2 1 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0. 0030 


Sb : 0.07 
Hf : 0.O09 
Ta: 0.01 




2 2 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 


Pb:0.02 
Ca: 0.005 
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[Table 3] 

S- 3 







(wt%) 






No. 


Cu 


Ni 


S i 


Sn 


Zn 


Mg 


s 


c 


(wt%) 




23 


m 


03 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 






24 


m 


15 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0030 






2 5 


& 




Li 


0.5 


1.0 


0.10 


0.0015 


0.0030 






2 6 


mm 


1.8 


0.4 


0.0005 


1.0 


0.10 


0. 0015 


0.0030 




it 


2 7 




1.8 


0.4 


M 


1.0 


0.10 


0.0015 


0.0030 






28 


m 


1.8 


0.4 


0.5 


0.05 


0.10 


0.0015 


0.0030 






29 


m 


1.8 


0.4 


0.5 


&J) 


0.10 


0.0015 


0.0O30 






30 


m 


1.8 


0.4 


0.5 


1.0 


0.003 


0.0015 


0.0030 






3 1 


m 


1.8 


0.4 


0.5 


1.0 


u 


0.0015 


0.0030 






3 2 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0002 


0.0030 






3 3 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.006 


0.0030 






34 


m> 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0001 






3 5 


m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0120 
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[Table 4] 



*-4 







(wt%) 


(wt%) 


No. 


Cu 


N i 


Si 


Sn 


Zn 


Mg 


s 


c 


it 
m 


36 


»8p 


1 o 

1.8 


A A 

0.4 


0.5 . 


1 A 

1.0 


A 1 A 

0. 10 


■ A AA1 r 

0. 0015 


A nnm 

0,0030 


Be : 0. 1 * 
B:0.04 
Al : 1.2 


3 7 


ZXPH 


1 Q 


n a 


A c 
□♦0 


1 A" 
1.0 


A 1A 

0. 10 


0.0015 


A AAOA 

0. OOoO 


P:0.6 * 
Ti :0.5 
V: 0.008 


3 8 




1 o 
1.0 


A A 

0.4 


A c 

0,5 


1.0 


0. 10 


0.0015 


0, 0030 


Cr :0.5 * 

Mn:G,04 

Fe:0.7 


3 9 




1 O 

l.o 


A A 


a c 
0.5 


1 A 


A 1 A 

0. 10 


A AA1 C 

0. 0015 


A AAOA 

0. 0030 


Co : 1.3 * 

Zr:0.02 

Nb:0.01 


40 


5953* 




ft A 
U. 4 


u,t> 


1 a 
i. 0 


A in 
U, 10 


u. 001a 


A AAOA 


Mo: 0,005 
Ag:0.03 
In: 1.2 * 


4. 1 




1 8 


0 4 




i n 








Sb : 1. 1 * 

Hf • A fifiQ 
hi . V.UUS* 

Ta:0.01 


42 




1.8 


0.4 


0.5 


1.0 


0.015 


0.004 


0,0030 




43 




1.8 


0.4 


0.5 


1.0 


0.006 


0.0015 


0.0030 





[0022] About this test specimen, tensile strength, conductivity, the diameter of crystal grain, stamping workability, silver plating nature, and 
the solder heat-proof detachability were investigated in the following way. These results are shown in Table 5 and 6. JIS test piece of No. 5 
was used for tensile strength. Conductivity was measured by the double bridge method. The diameter of crystal grain was measured in the 
orientation of board thickness by the intercept method of the copper elongation article grain-size-number test method specified to JISH0501 . 
Evaluation of stamping workability pierced the lead with a length [ of 30mm ], and a width of face of 0.5mm with a press, and measured the 
height of a burr. Silver plating nature observed the existence of the phenomenon (salient) in which plating thickness becomes thick locally, 
by the stereoscopic microscope, when cyanogen system silver plating was performed 1 micrometer in thickness. After the solder heat-proof 
detachability bent 180 degrees of the materials which were immersed in the 245-degree C solder bath (60Sn/40Pb) for 5 seconds, and 
covered about 20-micrometer plating layer and returned them monotonously after 1 000 hour heating at 1 50 degrees C, it observed the 
existence of sublation of a solder plating layer. 
[0023] 
[Table 5] 



8-5 





No. 


/Mitt 


SISrsSc 
(N/oid 6 ) 


WW 

aucs) 




(mo) 




SI 




1 




580 


45 


7.5 


8 


j&l 






2 




730 


43 


7.5 


5 








3 




900 


40 


7.5 


3 


$fL 






4 




710 


48 


7.5 


5 


ml 


ML 




5 


m, 


720 


47 


7.5 


5 


ML 






6 




770 


30 


7.5 


5 


SSI/ 


Mb 




7 


a# 


720 


44 


7.5 


5 


Mb 


Mb 




8 


m 


740 


42 


7.5 


5 


Mb 


Mb 




9 




710 


44 


7.5 


7 


fcL 






1 0 


m 


750 


41 


7.5 


4 


JUL 


Mb 




1 1 


&# 


780 


38 


7.5 


3 


ftL 


Mb 




1 2 


&# 


730 


43 


7.5 


7 


SfcL 






1 3 




730 


43 


7.5 


3 


ML 


mi 


m 


1 4 


m 


730 


43 


7.5 


7 


&L 


SSL 




1 5 


m 


730 


43 


7.5 


3 


&L 


mb 




1 6 




800 


37 


7.5 


3 


(Mb 


Mb 




1 7 




770 


38 


7.5 


3 




Mb 




1 8 


m 


740 


42 


7.5 


4 


ML 


Mb 






S ftp. 






7 Z 


A 
4 




tat l 




20 


aj? 


760 


41 


7.5 


3 


Mb 






A 1 


A X-» 

















Z i 






41 


V.b 


3 








22 


sat 


750 


41 


7.5 


2 


jit 


mi 



[0024] 
[Table 6] 
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No. 


m 

Mitt 




3S$ 

(XIACS) 


TOSH 










23 


A# 


530 


36 


7.5 


10 








24 


91ft 


— 


— 


— 


— 


— 


— 




2 5 


M*k 


— 


— 


— 


— 


— 


— 




26 


m 


700 


43 


7.5 


5 


ML 


Mb 




27 


m 


— 


— 


— 


— 


— 


— 




28 




730 


45 


7.5 


5 


ML 


an 




29 


m 


740 


34 


7.5 


5 


ML 




it 


30 




690 


44 


7.5 


16 


Mb 




3 1 


m 


— 


— 


— 


— 


- 


— 




32 


m 


780 


38 


7.5 


15 


Mb 


SSL 


ft 


33 


Mil 


— 


— 


— 


— 


- 


— 




34 


&» 


730 


43 


7.5 


17 




Mb 


m 


35 


®± 


— 


— 


— 


— 


— 


— 


3 6. 


m. 


890 


24 


7.5 


3 


Mb 


mb 




37 




960 


9 


7.5 


3 


Mb 


mb 




3 8 




770 


31 


7.5 


3 


Mb 


Mb 




3 9 




760 


29. 


7.5 


3 




Mb 




40 


m 


790 


30 


7.5 


3 


Mb 


Mb 




4 1 


m- 


800 


28 


7.5 


3 


Mb 


Mb 




42 




710 


43 


7.5 


5 


MJl 


Mb 




43 


An 


700 


44 


7.5 


13 


ML* 


Mb 



[0025] As shown in Table 5, any property of this invention alloy No. 1 -22 is good. On the other hand, as shown in Table 6, since a part of 
component separates from the domain specified to this invention, one of properties are inferior in comparison alloy No.23-43. In addition, it 
reaches No.42, and 43 is inferior in silver plating nature or stamping workability, in order to separate from the domain of a formula (1) or a 
formula (2), although the content of Mg and S is contained in the convention domain of this invention. 

[0026] moreover, about the alloy of No. 2 of Table 1 , in order to see the influence of the diameter of crystal grain, the temperature of middle 
heat treatment for 20 seconds was changed (others a thermomechanical-treatment process etc. is the same as that of example No.2 of 
Table 5), and the same examination as the above was presented The result is shown in Table 7. Although No.2-2 to which the temperature of 
heat treatment for 20 seconds is low, and recrystallization did not happen become a fiber organization and the property almost equivalent to 
No.2 was acquired as shown in Table 7, No.2-3 whose temperature of heat treatment was high have a large diameter of mean crystal grain, 
and stamping workability is low from No.2. 
[0027] 
[Table 7] 



m-7 



No. 


fSwlHJ 

imtt 




(XIACS) 








l±Ajt-M 


2 




730. 


43 


7.5 


5 


JfcL 




2-2 




710 


43 




4 


1Kb 


«u 


2-3 




.740 


42 


25 


12 


Mb 


jit 



[Translation done.] 



